Activity-dependent modulation of synapses is critical for brain development and for many cognitive functions in the mature brain. Amongst the neurotrophins, BDNF has for a unique role in long-term potentiation, a form of synaptic plasticity associated with memory formation, and the consolidation of long-term memory [ Neurotrophins: A Ticket to Ride for BDNF The secretion of BDNF from neurons is under activity-dependent control: this is crucial for the formation of appropriate synaptic connections during development and for learning and memory in adults. New evidence shows that interaction between a motif in the tertiary structure of BDNF and the sorting receptor carboxypeptidase E directs this neurotrophin to the regulated secretory pathway.
intracellularly or extracellularly to yield the mature proteins. Whereas the neurotrophin precursors proNGF, proNT3 and proNT4 are primarily packaged into constitutive vesicles, proBDNF is preferentially packaged into vesicles of the regulated secretory pathway [10] [11] [12] . The sorting of BDNF into vesicles of this pathway and their subsequent trafficking to appropriate plasma membrane sites are critical steps for activitydependent secretion of BDNF. The regulated release of BDNF is crucial for the requirements that BDNF must act locally and specifically at active synapses to modulate synaptic activity and neural connectivity.
Using high resolution X-ray crystallography, Lou et al. [8] identified a putative sorting motif in the tertiary structure of BDNF which has similar threedimensional characteristics to the sorting motifs of two other proteins that undergo regulated release, insulin and proopiomelanocortin [ In addition to the sorting motif in mature BDNF, the proBDNF sequence also influences sorting. A valine-to-methionine substitution in the prodomain impairs BDNF sorting from the Golgi complex into secretogranin II-positive vesicles, markedly reducing activity-dependent secretion from neurons [15] . This substitution is a recognized polymorphism of the human bdnf gene which is associated with memory impairment and increased susceptibility to neuropsychiatric disorders [16] . It is unclear, however, whether the missorting phenotype of this polymorphism implies the existence of an additional and separate sorting motif in the prodomain or whether the polymorphism causes misfolding of the nascent protein, impairing formation of the sorting motif in the mature domain or preventing its interaction with carboxypeptidase E in the unprocessed protein.
In contrast to previous studies of BDNF processing and secretion, the study by Lou et al. enhancement of synaptic transmission in the hippocampus, it has been suggested that elevated extracellular levels of proBDNF can lead to the negative regulation of synaptic plasticity [18] .
The clear demonstration of a carboxypeptidase E-interacting sorting motif in BDNF [8] is an important step in understanding how BDNF is channelled into the regulated secretory pathway. Although disruption of this motif abolishes activity-dependent release of endogenous BDNF from cortical neurons, it may not be the only structural feature of BDNF that influences its intracellular distribution and trafficking. The finding that a point mutation in the prodomain of BDNF also affects sorting has raised the intriguing possibility of an additional sorting structure in pro-BDNF.
Separate sorting structures in the pro and mature regions could function synergistically or independently of each other in different neuronal settings. Indeed, neuron-type-specific differences in sorting, transport and processing of endogenously synthesized BDNF would have important consequences for neural function and plasticity in the mature brain. Elucidating and quantifying such differences, understanding the molecular mechanisms that underlie them and relating this to the neurophysiology of individual neurons and the circuits of which they form a part are important challenges.
In hippocampal neurons, NGF, which possesses a partial sorting motif, is apparently secreted in part by the regulated pathway [19] , but how this occurs is not understood. Additionally, it has yet to be demonstrated whether sorting for regulated secretion via the interaction of BDNF with carboxypeptidase E occurs in the developing nervous system. Critically, the relative importance of regulated and constitutive release of BDNF in the control of neuronal survival and the establishment of appropriate connectivity in the developing nervous system and plasticity in the mature brain remains to be established. Further advances in the cell biology of neurotrophin secretion will undoubtedly have wide ranging implications for understanding synaptogenesis and synaptic function in the developing and mature nervous system.
